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III. A Letter from Mr Anthony Van Lewen- 
hoek, F. R. S. concerning his further obfer- 
nations on the animalcula in Seminc Mafcu- 
lino. 

IObferved in the month of Jnly that the young 
Rams made feveral attempts to couple with the 
Ewes, tho they were but four months and a half old, 
and tho they are not ripe for Copulation till about j 
months after. 

Obferving thefe motions of the young Rams, i 
thought with my felf, that the Worms,, or little Crea- 
turs, which are found in the Male Seed might be living 
and moving. 

I order'd a Butcher to fend me the TcfticJes of the next 
young Ram which he fhould kill, which he according- 
ly did on the 24th oijune^ I prefently opend thzVafg 
Deferentia of the Tefticles, and took out the matter 
therein contain'd, and making my observations with 
my Microfcope, I perceived a great many of thofe 
Worms, but none living.; which was not ftrange, 
when I found afterwards that the Ram had been kiii'd 
near 30 hours before they brought me the Stones. 

Hereupon they kilFd another Ram the 27th of J$tf/, 
in the evening, and fent me the Tefticles immediately, 
whereof the Butcher having taken off the firft Skin, I 
prefently ftript off the fecond Membrane, that I might 
lay the Vafa Deferentia naked before my Eyes. Firft, I 
open d the Seminal Veffel that lies without upon the 
Tefticle, from whence I took the Seed out, which to 
the naked eye appeard white, and looking upon it with 
xnyGiafs, Lobferv'd fuch an unfpeakable number of 
A a a a a a 2 Li v- 
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living Creatures therein, that none would believe but 
an eye-witnefs, fwimming in the liquor in vaft fhoals 
together, fome fleering the fame courfe, then by thou- 
fands at a time breaking off from one company, and 
joyning themfelves to another - y in a word, the ftrange 
and wonderful fwimming of thefe Creatures is impofft* 
ble to be defcrib'd. 

Moreover, I placed fome of the Seminal VefTels be- 
fore the Microfcope, to difcover, if poffible, the Crea- 
tures living therein, but I could not difcover any thing, 
of it. 

I followed the Fafa Deferentla till I brought them to 
their joyning with the Adferentia, in which VefTels I 
found a mighty number of thefe Worms, but none 
living. 

Next, I open d the TefticTe into which thefe VefleJs 
went, but could not difcover in the leaft any of thefe 
Creatures in the Seed, but inftead. thereof I faw a great 
many Bubbles or Bladders, fome as big as thofe Worms, 
and fome lefs. 

The next morning early I open'd again fome of theSe- 
minalVeffels,near the place where I had open cl the others 
the day before, and found them as lively as at the firft 
time 3 but when I continu'd the fame Obfervations 
about noon, I could not perceive that any of the Worms 
were living. 

On the 30th of July in the morning I got the Tefti* 
des of another young Ram, of about the fame Age 
with the former. 

Hereupon I fent to three of my friend's, to come im* 
mediately to my houfe, becaufe I had: fomething Cu- 
rious to impart to them. 

The firft thing I did was to fqueeze the Seed out of 
the Vafa AdermtU of one of the Rams Stones, and fet- 
ting the fame before the Microfcope, I made them look 
upon it one. after another, and they own*d to me that 
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they few an unfpeakable number (that was their expref- 
fionj of living Creatures fwimming and hovering like 
Clouds over one another* 

Afterwards I opend the Seminal Veffels within the 
Tefticle, where they lay interlaced, and as it were 
in a bundle ihut up in a Membrane* and the number of 
Worms was not lefs in thofe Veffels than in the other. 

There is a certain Gentleman, who glories that he 
was the firft that ever difcoverU thefe Creatures, by the 
help of a Microfcope ; but herein he is much miftakeft, 
for whereas he owns that his firft Difcovery was in the 
year 1678. I did not only give the Royal Society an 
account of the fame, by my Letter of Navemk 1-677; 
but even 3 or 4 years before, at the requeft of Mr 0/* 
denktrgy I had made an enquiry into thofe matters. 

Now I am fpeaking of this fame Author, it may not 
be improper to fend you a Draught of the Worm in the 
Male Seed, juft fo as he reprefents it 5 whereby you 
may judge that either his Microfeopes are not fine 
enough for thefe ufes, or that he himfelf is not fuffi- 
dently qualify'd to make fiieh exaft and minute obfer- 
rations. 

Fig. %. A B C reprefents the Worm as he drew it 5 
A B (hews the Body, and A C the Tail. As for my 
part, I can't conceive that there is any fuch Creature 
in the world 5 for fuch a Creature is contrary to that 
Perfeftion which we obferve in all Creatures 5. for al- 
lowing, that thefe Worms in the Male Seed are ihaped 
for Swimming, as we always obferve, fuch a fhape as 
is now delineated is exceeding improper for that ufe, 
becaufe the very tip of the Tail atC is thicker than A, 
and that the further part of it is of an equal Thick- 
nefs* whereas we find in all Creatures, and especially 
in thofe that ufe the Water, and are provided- with 
Tails* that their Tails are always very ibarp or point- 
ed at the end 5 to the intent thatth* Water after the 
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more convenient manner may fill the place which they 
leave in moving. 

Now the Tails of thefe Worms are thickeft next 
their Bodies, and proportionably gow lefs and lefs, till 
at Jaft the very end of all, if the matter in which they 
fwitu be thicker than ordinary, efcapes the fight, a- 
greeing, as to their Tails with all forts of Fifties, and 
the fame is in Land Animals, whofe Tails are propor- 
tioned to their Bignefs, and always grows lefs towards 
the end. 

Having obferv'd with my Microfcope many of thofe 
Creatures which I took out of the Tefticles of the Ram, 
a little before the writing of this, I caus'd feveral of 
them to be drawn as follows. 

Fig. a-NDE F (hews one of thefe Worms lying dead, 
without that moifture in which they fwim whilft liv- 
ing ; in this, as in all the reft, you may obferve that 
the Tail is thickeft next the Body. 

Jn the Body of the faid Creature at D and E are two 
round Bubbles, which are clearer and more tranfparent 
than the reft of the Body. 

As the Painter had feveral of thefe Worms before his 
eyes at once, I ordered Mm to draw one of them whofe 
Tail was more curv'd than the others. -Hereupon the 
Painter drew that Worm which is defcrib'd by Fig. 3. 
G H IK. He delineated fome parts of the Body which 
do not agree with thofe of Fig. 2. but that ought no* 
feenn ftrange to us, when we confider that their diffe- 
rent Site or Pofition is fufficient to make them appear 
different 5 for if fometimes the Belly be oppos'd to our 
fight, and fometimes the Back or Sides, their Intra ils, 
which are cover'd with a thin clear Membrane in their 
JBodies, muft needs appear of a different Contexture; fb 
that in ihort the fame Worm might be reprefented to 
Qur frght in 18 or 20 feveral poftnres. 

Arnongft 
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Amongft the different Windings and Inflexions of 
the Tails of thefe Worms, I order'd the Limner to take 
that which is reprefented by Fig. 4. LMN O, in the 
Body of which we obferv a a dark and longifh Plek. 

Near the afore-mention'd Creature lay another, de- 
fcrib'd by Fig. 5. PQRS, of which as well as he 
could he drew the parts of the Body P Q, as alfothe- 
crooked bending Tail P R S. 

Then I (aw- two other Worms near thefe, which a~ 
Credulous perfon would have faid were two Creatures 
with one Tail, but I affur'd my felf that a part of the 
Tail was hid under the others, and that it wasimpoffi- 
ble to diftinguifh them, and befides they were too big 
for one Tail 5 in another place I faw two other Worms 
lying much after the fame manner* butT could perceive 
diftin&ly their two Tails. Fig* 6. T V W X (hows yon 
the two Worms laftmentionedy and WX their Joyned 
Tails. 

I have often feen 8 or 10 of thefe Qeaturerlyingfo" 
elofe to one another that many would have believ'd iff* 
was but one Body 5 but I, that am no Credulous per- 
fon, flood gazing on them fo longj till at M I could 
diftinguifti not only tlieir (everal Bodies, but alfo their 
Tails. 

By Fig. 7. A B C D the aforefaid Author describes 
the Worms of his obferving v of which A B C is the 
Body, which ffiuft needs appear fo long; if oneirics 
fuch a fort of a Glafs bubble a^ he fays he did, and 
when the Rays of Sight of his-Glafs fallupon the up- 
per part of the Body 5 but if he will look deeper into 
it, the Body will appear much Broader. 

As for the Tail of . his Worm, how 1 can the Atl 
perfe& Being Create fuch a thing as the end of that 
Tail D appears ^ and if it were fo ftiaped , it would 
be impoffible for the Worm to move fo nimbly inrfucH 
a (limy matter,. neither could they ftiike Jtou^ a* they 
always do ia fwimoang: T& 
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To which we may add, that thefe Creatures fwim 
in fuch vaft fhoals in their liquid matter, that, to judge 
of them better, and of the Proportion they bear to the 
(limy matter in which they live, you may compare 
them to a pound of Barley mixt with two pounds of 
Water 3 for as the Barley-corns are to the Water, fo 
are thefe Creatures to their Liquor 5 now this being fo, 
how is it poffible that Creatures with fuch forked 
Tails, and crowded together In fuch mighty numbers, 
could fwim about without touching, but even without 
hurting one another. 

If this Author has fuch Microfcopes, and as] final! 
as can be grinded, he muft examine the Objedt a little 
clofer the next time 5 then he will find his miftake 5 but 
if he be not (harp-fighted enough, what (hall one fay 
when he comes to fpeak of a whole Man. 

I have lookt thro hundreds of Microfcopes, and 
fome of them fo fine that I could ufe them by day light, 
tho the weather were cloudy, but I could never fpy 
any fuch Tail as is defcribed by Fig. 7. D, but on the 
contrary, of millions and millions that I have feen my 
felf and (hewn to others, it has often happen d that 
the ends of their Tails were fo fmall that they efcaped 
our fight. 

It is well known to many, that my Hypothefis is , 
that every one of thefe Worms includes a Lamb, yet 
after they are nouriftit and enlarged in the Belly of the 
Female 8 they foon put on the fame (hape. 

But this is not ftrange, as we find by experience in a 
Worm or Maggot, in which, after it is come to its full 
growth, whither we dified it, or examine die outfide 
only, we find none of its parts likethofeof a Fly 5 and 
that all thefe Creatures, a little before their Tranfmu- 
tation, lye as ftili as if they had no life in them, and 
^ few hours after their Change they (hut themfelves up 
in a Skin or Shell, which we call a Popje or Tonneken y 

fome 
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fome of which are fo thin and tranfparent, that I have 
often feen their Limbs diftinftly within, and their nu- 
merous eyes, of which more hereafter. 

Now if this Figure and parts of a Fly were not actu- 
ally included in the Worm, fuch a Tranfmutation 
would have been unconceivable ^ fo it is alfo with the 
Creature in the Male Seed, but it is impoffible for any 
man to penetrate into the fecret parts of fuch a won- 
derful minute Animal. 

If we mould confider the Tail of one of thofe afore- 
mention'd Creatures, we muft needs be aftonifht at the 
incomprehenfible Number and Smalnefs of its Parts, 
efpecially if we conclude that fuch a very little Tail is 
provided with as many Joynts in proportion as the Tails 
of larger Animals, othervvife it could not move nimbly 
on every fide as it ought to do 5 and again, that every 
one of thefe little Joynts conlifts not only of Mufcles, 
but alfo of Arteries and Veins, which derive the Nou- 
rifliment down to it : I fay, if we confider this, and 
the fmalnefs of all the other parts of the Body, we 
cannot fufficiently admire the wonderful works of 
God. 

In the Summer I obferved the Seed of young Cocks 
that were not arrived at their full growth 5 but I in- 
tend to enlarge my Obfervations before I fay any thing 
more of that matter. 

As I aim at nothing but Truth, and fo far as in me 
lies, to correct the Errors of other men, I hope that in 
fo doing -no body will take offence, tho 1 freely Cenfure 
his Faults 5 and if others will take the fame freedom 
with me, and point out the Miftakes that occur in my 
Obfervations, I (hall efteem it a fervice 5 and the ra- 
ther, becaufe it is the way to attain to a greater Accu- 
racy and Exa&nefs in thefe fort of Speculations. 

B b b b b b I (hail 
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I {hall conclude with my earned: entreaty, that my 
moft humble fervlce may be prefented to the Noble 
Members of the Royal Society, and remain 

Honour d Sir^ Tour Humble Servant, 

Anthony Van Leeuwenhoekv 



IVr Kewerendi Djohannis Craig, EpijiolaadEdi- 
torem contwens folniiomm duornm problematum* 

Ad Eruditiffimum VirumDominumH, Sloane^ M. D. 
& R.. S. Secretarium. 

MItto tibi, vir clariffsme, filutiones, duorum Vrohlematum ;; 
quibm [olvendts cperam dederunt (& etiamnum dant) Cele~ 
herrimi hujus atatis Mathematics Vrius eft de inveniendo Solido. 
Rot undo, quod minimam in Huido pat tat ur rejiftentiam^ ab incom- 
parabiH viro Z>, If. Nzwiotio jam olim folutum ; quod denuo nuper 
aggre/Ji funt, lttuftriffimm Marchio Ho (pit alius, & Celeber. Jo. 
BstnouWiyUlterim exponere , quoniam Analyfin fuam fupprimere <vo- 
luit Dignijjimm Newtcnus. Pojierim autemVrobkma efl de inve- 
mendb Linea celerrimi defcenstis , quod ante hos quatuor anno* omni~ 
bus (at nofii) Europa Mathematics a clarijf. Jo. Bernoulli propo- 
nebatur, & jam fapius folutum fait* Ad tneas Jolutimes quod at- 
iinet : Eos jam publici juris facio {non quod me qmcquam magni 
moment i praclaru eorum laboribus adder e poffe fperem, fed) ut ma* 
ion eafdem res traSlandi varietate, ad majora Scientite iB<e incre- 
monta promoveantur. Et quamvis ferius prodeat mea de CurvA ce- 
lerrimi def census Analyjis ^ magna tamen ejus /implicit ate mora {ut 
fpero) compenfabitur. Qualem alii adhibuerint, nefcio j cum nulla 
bum [olutio {nee qua in "veftris^ nee qute tn Leipfats AStis eduntur ) 
&d manmmeas adbuc pervenerit, prater Newconianam, qua A- 
naly(m i non exhibet. Si inter fele£tas tuas ColleBiones Vhilofiphi- 
zas s tenues etiam h<e. noftnsc loco ahquo dignte videantur 3 habebm 
>ibi devinBiffimum i 

Gl!!ingham ; zi Dec, 170c 

Jo. CraIg 



